INTRODUCTION
The sedimentary sequence recovered from Hole 487 documents northeast seafloor spreading on the Cocos Plate. A basal 65-meter unit of upper Miocene-Pliocene brown clay was deposited on the subsiding east flank of the East Pacific Rise. The overlying 105-meter unit of gray hemipelagic silt and mud was deposited when Site 487 drifted within reach of terrigenous sediment derived from the Mexican continental margin.
Analyses of 21 elements in 45 samples, taken at regular intervals up Hole 487, give a geochemical profile which shows metal enrichment in basal sediment similar to that observed in previously recovered basal sediment sections in the Eastern Pacific (e.g., von der Borch & Rex, 1970; von der Borch et al., 1971) . This verifies that the basalt cored at the base the hole is oceanic basement, since the first sediment to be deposited on newly formed ocean crust is characteristically enriched in metals, particularly Fe and Mn. The metals precipitate from circulating hydrothermal-exhalative solutions which are an integral part of active ridge volcanism (summary in Jenkyns, 1978) . In this chapter I discuss the geochemistry of the basal metalliferous sediment from Hole 487.
The geochemical data may also prove useful in studies of onshore volcanism: mass-balance calculations show that much (possibly all) of the incoming Cocos Plate sediment has been subducted since the Miocene (Watkins et al., this volume) . It may have contributed to the genesis of magmas erupted in the Mexican volcanic arc.
ANALYTICAL PROCEDURES
Dried sediment samples were digested in hydrofluoric-perchloric acid and analyzed on an inductively coupled plasma spectrometer (A.R.L. 34000) capable of simultaneous interelement interference corrections.
LITHOLOGY
The Quaternary mud is a homogeneous grayish olive deposit with local indistinct millimeter-scale, darker parallel laminations and common ash beds. The mud itself is vitric in the 96 to 97.5 meter interval. Local mottling suggests bioturbation. The presence of reworked calcareous microfossils from 0 to 77 meters, a small Initial Reports of the Deep Sea Drilling Project, Volume 66.
shell fragment at 58 meters, and a wood fragment at 86.5 meters, together with the local lamination, suggest that much of the mud may be redeposited, probably as suspension load from large trench-overtopping turbidity flows.
The underlying brown clay is predominantly moderate to dusky yellowish brown, in places dusky red to dark reddish brown, and commonly variegated with orange areas. Zeolite micronodules and millimeter-scale better-lithified nodular developments are common. At 134 meters a 70-cm pale olive clay interbed has a sharp contact with underlying brown clay. At 160 meters color change from grayish brown above to dusky brown below is caused by a concentration in the latter of amorphous grains of isotropic material, probably Fe oxide, up to several tens of microns in diameter.
Rare reworked calcareous microfossils occur at the very base of the brown clay, but carbonate determinations were below the detection limit throughout the hole (i.e., <0.05% CaCO 3 ) and all the sediment must have accumulated below the calcite compensation depth. Hence it is not necessary to correct analyses for carbonate content.
In the basal 3 meters small angular fragments of basalt are mixed in the brown clay.
RESULTS
Fe and Mn are both significantly enriched in the basal 15 meters or so, reaching maxima of 20.4% and 9.8%, respectively (Table 1 ). An anomalously high concentration (19%) of Mn occurs at 144 meters and may reflect incorporation of a manganese micronodule in the sample. A similarly anomalous high Fe total (27%) occurs in the top meter of gray clay; together with a very high Mo analysis (1006 ppm), this probably reflects a 1% component of heavy minerals observed in smear slides taken at this level.
The high Fe and Mn values in basal sediment are complemented by Al and Ti values which are lower than those in the younger brown clay (Fig. 1) . Relative impoverishment of Al and Ti is a widely recorded characteristic of metalliferous sediments (e.g., references in Table 2 ).
The high Fe and Mn content of metalliferous sediments also characteristically follows with high concentrations of certain trace elements, principally metals (summary in Boström, 1973) . At Site 487 brown clay, Cu, P, and Sr show relative enrichment in the basal 15 Fig. 1 ). Ba, Co, Cr, Ni, Pb, Zu, and V show no significant variation down the brown clay sequence.
In the basal 5 meters the metalliferous brown clay has lower Fe and Mn than the 10 meters or so of metalliferous sediment above it; Al and Ti values are concomitantly higher (Fig. 1) . This probably reflects contamination of the samples by fragments of basalt previously mentioned.
The geochemical differences between the brown clay and overlying greenish gray hemipelagic mud are reflected principally by uniformly higher values for Fe, Mn, P, Cu, Sr, Co, and La in the former and for Al, Ti, and Li in the latter. The yellowish gray clay interval at about 110 meters does not have a significantly different geochemistry from the hemipelagic mud.
Within the brown clay sequence high metal concentrations are probably located in the amorphous isotropic oxide grains seen under the microscope. A high concentration of these gives rise to the dusky brown color noted in the basal 12 meters. Other color change features of interest in the brown clay sequence are the 70-cm interbedded olive clay at about 134 meters and a decimeter-scale interbed of orange-pink clay with millimeter-scale indurated areas at 154.5 meters. The former shows a markedly lower Mn content than is normal in the brown clay, though without change in the Fe level (Sample 24, Table 1 ). The latter shows lower Fe and Mn and higher Al than normal brown clay (Sample 31, Table 1 ).
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